Let G be a simple graph of order n.
Introduction
Let G = (V, E) be a simple graph. The order of G is the number of vertices of G. A dominating set with cardinality γ(G) is called a γ-set. The family of all γ-sets of a graph G is denoted by Γ(G). For a detailed treatment of these parameters, the reader is referred to [2] . The The minimum degree of G is denoted by δ(G). A graph G is called k-regular if all vertices have the same degree k. A vertex-transitive graph is a graph G such that for every pair of vertices v and w of G, there exists an automorphism θ such that θ(v) = w. One of the famous graphs is the Petersen graph which is a symmetric non-planar cubic graph. In the study of domination polynomials, it is interesting to investigate the dominating sets and domination polynomial of this graph. We denote the Petersen graph by P .
In this paper, we study the dominating sets and domination polynomials of cubic graphs of order 10. As a consequence, we show that the Petersen graph is determined uniquely by its domination polynomial. In the next section, we obtain domination polynomial of the Petersen graph. In Section 3, we list all γ-sets of connected cubic graphs of order 10. This list will be used to study the D-equivalence of these graphs in the last section. In Section 4, we prove that the Petersen graph is D-unique. In the last section, we study the D-equivalence classes of some cubic graphs of order 10.
Domination Polynomial of the Petersen Graph
In this section we shall investigate the domination polynomial of the Petersen graph. First, we state and prove the following lemma:
Proof. Clearly, if D is a dominating set of G with size i, and θ ∈ Aut(G), then θ(D) is also a dominating set of G with size i. Since G is a vertex transitive graph, then for every two vertices
If D is a dominating set of size i, then there are exactly i vertices
, and the proof is complete. We need the following theorem for finding the domination polynomial of the Petersen graph.
, and there are at least Proof. Since d(G, j) = n j for any r ≥ j, every r-subset of the vertices of G forms a dominating set for G. Suppose that there is a vertex v ∈ V (G) such that deg(v) < n − j. Consider
is not a dominating set for G, a contradiction. Now, assume that S is a (l − 1)-subset of V (G) which is not a dominating set.
Thus there is a vertex u ∈ V (G)\S which is not covered by S. Since δ(G) ≥ n − l, we have deg(u) = n − l. Let S ′ = S be a (l − 1)-subset which is not a dominating set. Thus there exists a vertex u ′ ∈ V (G)\S ′ which is not covered by S ′ . As we did before deg(u ′ ) = n − l. We claim that u = u ′ . Since S = S ′ , there exists a vertex x ∈ S ∩ (V (G)\S ′ ). We know that u ′ x ∈ E(G).
If u = u ′ , then ux ∈ E(G), a contradiction. Thus u = u ′ and the claim is proved. If u and v are two vertices of degree δ(G) and
which is not a dominating set for G. Thus we have at least
The last part of theorem is obvious. 
There are exactly 21 cubic graphs of order 10 given in Figure 1 (see [3] ). Using Theorem 1, the domination number of a connected cubic graph of order 10 is 3. Three are just two nonconnected cubic graphs of order 10. Clearly, for these graphs, the domination number is also 3. Note that the graph G 17 is the Petersen graph. For the labeled graph G 17 in Figure 1 , we obtain all dominating sets of size 3 and 4 in the following lemma. We need the following lemma:
Lemma 3. Let G be a cubic graph of order 10. Then the following hold:
(ii) if t and s are the number of subgraphs isomorphic to K 4 \{e}(e is an edge) and K 4 in G, 
is a 5-subset which is not a dominating set for G. Also since none of the graphs given in Figure 2 is a subgraph of G, for every two distinct vertices x and x ′ and any two arbitrary vertices Theorem 4. The domination polynomial of the Petersen graph P is:
Proof. The result follows from Lemma 2 and Corollary 1.
3 γ-Sets of cubic graphs of order 10.
In this section, we present all γ-sets of connected cubic graphs G 1 , G 2 , . . . , G 18 , G 19 shown in 
D-Equivalence class of the Petersen Graph
In this section we show that the Petersen graph is D-unique.
Theorem 5. The Petersen graph P is D-unique.
Proof. Assume that G is a graph such that D(G, x) = D(P, x). Since for every two vertices 5 D-equivalence class of cubic graphs of order 10
In this section, we shall study the D-equivalence classes of other cubic graphs of order 10.
We need the following theorem: 
Proof. Two graphs G 20 and G 21 are disconnected with two components. In other words
, where H and H ′ are graphs with 6 vertices. It is not hard to see that
On the other hand, D(K 4 , x) = x 4 + 4x 3 + 6x 2 + 4x. By Theorem 6, we have the result.
Theorem 7. The graphs G 12 ,G 13 ,G 14 ,G 16 , and G 19 in Figure 1 are D-unique.
Proof. Using γ-sets in Section 3, Γ(G 12 ) = 15, Γ(G 13 ) = 7, Γ(G 14 ) = 22, and Γ(G 19 ) = 13.
By comparing these numbers with the cardinality of γ-sets of other 3-regular graphs, we have the result. Now, we consider graph 
